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INTRODUCTION
This report describes the surficial and Quaternary geology
of the Kezar Falls 7.5-minute quadrangle in southwestern
Maine. Surficial materials include unconsolidated sediments of
glacial and non-glacial origin that overlie bedrock over much of
the quadrangle. Most of these sediments were deposited during
and after the most recent episode of glaciation, which spans
about the last 25,000 years in Maine. Surficial materials are important for many aspects of economic and environmental geology, including sand and gravel extraction for the aggregate
industry, development and protection of ground-water supplies,
disposal of wastes in landfills, and agriculture.
Detailed mapping of the surficial geology of the Kezar
Falls quadrangle was begun by William R. Holland in 1983 for
the state/federal Significant Sand and Gravel Aquifer Project
and the Maine Geological Survey's (MGS) geologic mapping
program. The aquifer map was included in a report by Williams
and others (1987), but the geologic map was not completed because of Holland's untimely death in 1989. P. Thompson Davis
completed the field mapping of the Kezar Falls quadrangle in
1993-1995, which is summarized in this report for the STATEMAP program, supported by the MGS and the U.S. Geological
Survey.
Two maps accompany this report. The surficial geologic
map (Davis and Holland, 1997c) shows the distribution of the
sedimentary units, whose age, composition, stratigraphic relationships, and origin are discussed in this report. This map also
includes information related to the geologic history of the quadrangle, such as glacial ice-flow directional indicators. In conjunction with similar mapping in adjacent quadrangles, this map
provides a basis for discussion of the glacial and postglacial history of the region. The surficial materials map (Davis, 1998)
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shows specific site data used for compiling the surficial geologic
map. These data include observations from sand and gravel pits,
shovel and auger holes, construction sites, and natural exposures
along stream banks. Sand and gravel aquifer studies by the
Maine Geological Survey and the U.S. Geological Survey provided additional information about the map area, including seismic logs and depth-to-bedrock data (Williams and others, 1987).
Supplemental depth-to-bedrock data were obtained from MGS
well inventories. Field work for this project consisted of driving
the road network, including numerous unimproved logging
roads not shown on the topographic map base, and hiking across
many off-road areas to examine bedrock outcrops, borrow pits,
and natural exposures of surficial materials. The authors used a
shovel and hand auger to identify near-surface materials in some
places where exposures were lacking. The surficial materials
map primarily shows specific places where information was obtained from beneath the ground surface. In many places the
authors were able to distinguish map units, such as esker systems
and lakebed surfaces, on the basis of topography. In some remote
areas, such as the southeastern portion of the quadrangle, aerial
photographs were used to differentiate map units, such as swamp
deposits.

Geographic Setting
The Kezar Falls 7.5-minute quadrangle is located in the
White Mountain foothills, within Oxford and York Counties, in
southwestern Maine. The map area extends in latitude from
43o45'00" to 43o52'30" N, and in longitude from 70o52'30" to
71o00'00" W. The east-central portion of the quadrangle includes
the town of Kezar Falls, which is the principal population center
and located along the Ossipee River.
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The most significant physiographic features in the Kezar
Falls quadrangle include a number of hills with steep southfacing cliffs in the north; a chain of four large ponds in the northeast (Clemons, Little Clemons, Trafton, and Stanley Ponds); two
large lakes in the northwest (Bickford and Colcord Ponds); and
the Ossipee River, which flows west to east across the middle
part of the quadrangle. The highest point in the quadrangle is
1340 ft (408 m) along the east ridge of an unnamed peak located
in Freedom, New Hampshire, west of Bickford Pond. At 1187 ft
(362 m), Bald Ledge, in the northwest corner of the quadrangle,
is the highest peak. The lowest point is below 340 ft (104 m) on
the Ossipee River (on the eastern boundary of the quadrangle),
yielding a relief of 1000 ft (305 m). With the exception of the Ossipee and South River valleys, the terrain over most of the quadrangle is hilly, with many of the larger hills exhibiting steep
bedrock cliffs on their south slopes.

The authors are grateful to numerous landowners and pit
operators who granted access to their properties and often provided us with useful information about the local sand and gravel
deposits. In particular, Dwight Mills provided access in North
Parsonfield to excellent exposures of ribbed moraines and a
stratified sand and gravel deposit on Mudgett Road. Thanks are
also due Woody Thompson and Tom Weddle for reviewing this
report.
DESCRIPTION OF GEOLOGIC MAP UNITS
The surficial deposits of the Brownfield quadrangle have
been represented on geologic maps as a series of units on the basis of their age and origin. These map units are designated by letter symbols, such as “Pt.” The first letter indicates the age of the
unit:

Bedrock Geology

“P” = Pleistocene (Ice Age)

Most of the Kezar Falls quadrangle is underlain by metasedimentary rocks assigned to the lower member of the
Rindgemere Formation, which probably is Silurian in age
(Hussey, 1985). This member generally consists of high-grade
schists and migmatites in the Kezar Falls 7.5-minute quadrangle
(Gilman, 1977). Outcrops of the Rindgemere Formation are
moderately to highly weathered. The northeastern part of the
quadrangle is underlain by Devonian-age granodiorite; the
northwestern part is underlain by the Devonian-age Effingham
pluton and the Triassic- to Jurassic-age Conway granite; and the
southwestern part of the quadrangle is underlain by the Effingham pluton (Gilman, 1977; Hussey, 1985; Osberg and others,
1985). The Effingham pluton consists of a light gray binary
granite that averages 30% quartz, 45% K-feldspar, 15% plagioclase, 10% mica, and 3% accessory minerals (Gilman, 1977).
Outcrops of these crystalline rocks are lightly to moderately
weathered. Basaltic and granite pegmatitic dikes locally intrude
the above rock units.

“H” = Holocene (postglacial time, i.e. formed during the
last 10,000 years)

PREVIOUS WORK AND ACKNOWLEDGMENTS
Stone (1899) carried out an early reconnaissance of the surficial geology of the Saco Valley region as part of his statewide
study of Maine's glacial gravel deposits. Leavitt and Perkins
(1935) commented briefly on the area in their “Survey of Road
Materials and Glacial Geology of Maine.” Prescott (1979) compiled well and test hole data, and conducted preliminary surficial
and gravel aquifer mapping (Prescott and others, 1979; Prescott,
1980). Holland compiled a more detailed aquifer map that included the Kezar Falls 7.5-minute quadrangle, as part of the Significant Sand and Gravel Aquifer Project sponsored by the
Maine Geological Survey, U.S. Geological Survey, and Maine
Department of Environmental Protection (Williams and others,
1987).
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“Q” = Quaternary (encompasses both the Pleistocene and
Holocene epochs)
The Quaternary age is assigned to units that overlap the
Pleistocene-Holocene boundary, or whose ages are uncertain.
The other letters in the map symbol indicate the origin and/or assigned name of the unit, e.g. “t” for glacial till or “Qlt1” for deposits related to the higher level of glacial Lake Tenmile.
Surficial map units in the Kezar Falls quadrangle are described
below, starting with the older deposits that formed in contact
with glacial ice.
Till (Pt)
Till is a glacially deposited sediment consisting of a heterogeneous mixture of silt, sand, gravel, and larger rock debris. Till
blankets much of the hilly terrain in the upland parts of the quadrangle, where it is the principal surficial material; test borings in
other parts of the state show that till commonly underlies
younger deposits in valleys. Some till was probably derived
from glacial erosion of older surficial sediments (either glacial or
non-glacial), whereas much till was probably freshly eroded
from nearby bedrock sources during the most recent glaciation.
Well data shown on the materials map indicate that some of the
till deposits in the Kezar Falls quadrangle are up to 150-200 ft
thick.
By definition, till is a poorly sorted sediment (diamicton) in
which there is a very wide range of particle sizes. However, the
texture and structure of individual till deposits vary depending
on their source and how the deposits were formed. In the Kezar
Falls area, till may include a small percentage of clay, but usually
has a sandy or silty-sandy matrix as a consequence of having
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been eroded from coarse-grained bedrock. Till has little or no obvious stratification in some places, but elsewhere is crudely
stratified, with discontinuous lenses and laminae of silt, sand,
and gravel resulting from sorting by meltwater during the depositional process.
Stones of all sizes are abundant in this unit, and boulders
scattered across the ground surface commonly indicate the presence of till. The geologic map shows concentrations of many
large boulders; however, these areas may be much more extensive than noted and we may well have missed other boulder concentrations in remote areas. Till stones in the quadrangle consist
mainly of coarse-grained igneous and metamorphic rocks, especially lithologies of granitic composition, derived predominantly from local bedrock sources. However, erratic stones from
source areas in the White Mountains in New Hampshire are also
common. Most till stones are subangular to subrounded, and
many have faceted and striated surfaces derived from subglacial
erosion. These striated flat surfaces are best developed on dense,
fine-grained rocks such as basalt and rhyolite.
Till deposited under great pressure beneath an ice sheet
tends to be more compact and finer-grained than does till deposited by ablation processes on the surface of melting glacier ice.
Subglacial till facies include lodgement and basal melt-out tills.
Lodgement tills are usually very compact (“hardpan”) and difficult to excavate, with a platy structure (fissility) evident in their
upper, weathered zones. Basal melt-out tills may be difficult to
identify with certainty, but typically show a crude stratification
inherited from debris bands in the lower part of the glacier. Ablation facies tend to be loose-textured and stony, and contain numerous lenses of water-transported sediment. More than one of
these till facies may occur at a single locality. A thin veneer of
stony ablation till commonly overlies lodgement till.
Field evidence in the nearby Fryeburg area (Thompson,
1999a,b), coupled with studies elsewhere in New England (e.g.,
Koteff and Pessl, 1985; Thompson and Borns, 1985b, Weddle
and others, 1989), suggests that till deposits of two glaciations
are present in the Oxford Hills region of southwestern Maine.
The “upper till” is always the product of the most recent late Wisconsinan glaciation, which covered southern Maine between
about 25,000 and 14,000 radiocarbon years ago. Exposures of
upper till can be seen in many shallow pits, road cuts, and temporary excavations. The upper till is non-oxidized, except for the
near-surface zone of Holocene soil formation, and usually is
light olive-gray in color. Most till deposits seen by the authors in
the Kezar Falls quadrangle have a sandy, stony texture, and
probably are the ablation facies of upper till (ta on the materials
map).
The “lower till” consists mainly of compact, silty-sandy
lodgement deposits. In southwestern Maine, as in other parts of
New England, the lower till is likely to occur in smooth, glacially
streamlined hills where thick till deposits have accumulated.
When present, these thick deposits usually occur on the gentle
northwest-facing slopes of hills, whereas steeper, glacially
plucked bedrock is commonly exposed on the southeast-facing

slopes. The lower till has not been observed in the Kezar Falls
quadrangle.
End Moraines (Pem) and Ribbed Moraine (Prm)
End moraines are ridges of sediment deposited at the margins of glaciers. Moraine ridges may form in many different
ways, but generally result from accumulation of sediments derived from the adjacent glacial ice, or are shaped by glacial processes at the glacier margin. Surfaces of end moraines that occur
above the zone of late-glacial marine submergence in southwestern Maine are commonly strewn with boulders. The interiors of
moraines above the marine limit are rarely exposed, but topographic expression and pits suggest that these moraines are
mostly composed of till with locally abundant lenses of sand and
gravel.
End moraines, which are useful markers of ice-margin position, may be difficult to distinguish from areas of “hummocky
moraine” or ribbed moraine, both of which also occur in this part
of Maine. Ribbed moraine (unit Prm) consists of groups of till
ridges located in the bottoms of valleys that are generally parallel
to glacial flow directions (Holland, 1986). There has been much
debate about how and where these ridges formed relative to the
glacier margin (Davis, in Thompson and others, 1995, p. 46-48).
Bouldery ridges representative of end moraines occur in
three settings in the Kezar Falls quadrangle. A series of at least
five till ridges up to about 30 ft (9 m) high are exposed along the
sides of a very steep private road on the northwest side of Fork
Hill in the northeast part of the quadrangle. These moraines
might have been easily overlooked had the road cuts not been
available. Three prominent large ridges up to 30 ft (9 m) in relief
and oriented perpendicular to the long axes of Stanley and
Trafton Ponds in the northeast part of the quadrangle are probably end moraines. A 5-ft exposure for a house foundation on the
southernmost ridge revealed a poorly sorted, unstratified sandy,
pebbly, cobbly gravel. The topographic setting of these three
large ridges is similar to those valley floors where moraines are
common in the Hiram quadrangle (Thompson and Holland,
1999a,b).
More extensive are the curvilinear ridges (Prm) composed
of cobbly diamicton with a sandy matrix in the Great Brook area,
first described in detail by Holland (1986). Similar ridges are
found elsewhere in the Kezar Falls and adjacent quadrangles, but
only in valley bottoms that trend generally south to S30E, the direction of last glacial flow as inferred from bedrock striae and
stoss-lee forms. The ridge segments in the Great Brook area lie
between 400 and 450 ft (120 and 140 m) and are generally 10 to
30 ft (3 to 9 m) high, 50 to 150 ft (15 to 45 m) wide, and less than
500 ft (150 m) long. Similar, but larger, ridges have been described in the Millinocket Lake basin in west-central Maine at altitudes below 640 ft (195 m) where they only occur in areas of
phaneritic plutonic rock (Caldwell and others, 1985; Weddle and
others, 1994). The ridges are generally hummocky, segmented,
and sub-parallel to one another, and usually occur in clusters or
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“fields,” with their long axes oriented transverse to long axes of
valleys, which drain both north and south. These ridges are
mapped as “ribbed moraine” on the Surficial Geologic Map of
Maine (Thompson and Borns, 1985a). Holland (1986) noted that
length-to-width ratios of 4:1 to 10:1 make the ribbed moraines in
the Great Brook area “stubbier” than DeGeer moraines in coastal
Maine described by Smith (1982, 1985).
Similar ridges in the Millinocket Lake basin south of Mt.
Katahdin have been called Rogen moraine (no 's' at end) by Caldwell and others (1985), after moraines of similar appearance
near Lake Rogen, Sweden, described and named by Jan
Lundqvist (1969, 1981, 1989). Lundqvist (1989) discussed four
different hypotheses for the origin of Rogen moraine: (1) deposition as subglacial moraines formed under thick ice behind the ice
front, perhaps in a transitional zone between warm- and coldbased ice under compression; (2) deposition as marginal ridges,
forming a complex of end moraines; (3) formation by tectonic
processes within active ice, such as folding or thrusting of
debris-rich layers against obstacles to glacier flow, followed by
melt out; and (4) filling of either open crevasses by supraglacial
debris or basal cavities by subglacial debris.
Sugden and John (1976) and Bouchard (1989) favor shearing or thrusting processes up-glacier from the ice margin for the
origin of Rogen moraine, while Fisher and Shaw (1992) propose
subglacial meltwater scouring and subsequent infilling of cavities with debris beneath the ice. Lundqvist (1989) favors a subglacial origin for Rogen moraine, classifying the ridges as an
end-member of transitional subglacial streamlined features with
drumlins being the opposite end-member. Although Lundqvist
(1989) uses the terms Rogen and ribbed moraine interchangeably, he limits usage to a specific geographic region in Sweden.
West of the Millinocket area in west-central Maine, Caldwell and others (1985) described Rogen moraine that are cut by
an esker, and thus interpreted the moraines to be older than the
esker and subglacial in origin. Weddle and others (1994) agreed
that many of the moraines in the Millinocket area are subglacial
in origin, but do not always grade into drumlins and are not everywhere cut by eskers; they note instead that eskers in many areas broaden and diffuse into hummocky ice-contact topography.
In northern Quebec, Bouchard (1989) identified ridges that he
interpreted to be Rogen moraine formed subglacially in lee-side
basins by stacking of debris-rich ice against obstacles as the front
part of the glacier stagnated. A similar mechanism was proposed
for the origin of ribbed moraine in the Millinocket area, downflowline from Mt. Katahdin, which in effect could have cut off
sediment supply during late phases of deglaciation (Bjorn Andersen, unpublished 1992 report to Maine Geological Survey, in
Weddle and others, 1994). Thus, Weddle and others (1994) propose that eskers and adjacent moraines are essentially contemporaneous and mark ice-marginal positions, and prefer the terms
“ribbed” or “transverse” moraine, as either is less genetic than
Rogen.
An exposure for a logging road through a small ridge oriented about N20E on the 420-ft contour just south of the “D” in
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“PARSONSFIELD” on the map sheet was examined for till fabric. This ridge segment, which is about 0.1 mi (150 m) long, is
oriented more obliquely to the general northwest trend of Great
Brook valley than the other ridge segments in this area. One hundred elongate clasts (2 to 10 cm long axis; greater than 1.5:1 for a
long:intermediate axis ratio) were measured for trend and
plunge. A strong fabric was found, with an average trend about
N65W and an average plunge about 8 degrees S65E (see Figure
1). This trend is roughly perpendicular to the orientation of the
ridge. Such a strong fabric is consistent with a subglacial origin
by melt out or lodgement. Holland (1986) noted that stratified
sediments generally overlap both distal and proximal faces of the
ridges, which he suggested could occur under thick ice during
the early phases of deglaciation.
Hummocky Moraine (Phm)
Several areas in the Kezar Falls quadrangle contain extensive deposits of hummocky moraine. These deposits are distinguished in the field by their knobby topography and abundance
of large boulders. The relative scarcity of bedrock outcrops,
along with the topographic relief, suggests that hummocky moraine may be typically tens of feet thick in the quadrangle. A few
exposures indicate that the hummocks of unit Phm vary in composition from till to sand and gravel, with till being the more
abundant constituent. However, the composition may vary
abruptly, both horizontally and vertically.
Hummocky moraine is generally concentrated in lowland
areas, but usually occurs on the sides of valleys at higher elevations than adjacent glacial-lake deposits, which are distinguishable by well sorted and stratified sand and gravel. As proposed
by Holland (1986), the location, composition, and topography of
unit Phm suggest that it formed during the melting of stagnant
debris-rich ice in a late stage of deglaciation. However, it is possible that active ice was present nearby to the north as unit Phm
was deposited.
Excellent examples of hummocky moraine occur in the
South River valley in the southwest part of the quadrangle, between about 400 and 500 ft in elevation, where boulders are
common and small hills comonly have a relief of less than 20 ft
(6m).
Eskers (Pge)
Stone (1899, p. 257-258) wrote “The number and height of
the hills which the gravels of this region cross are remarkable.
Nowhere else in Maine is there anything equal to them. In
Brownfield, Porter, and Hiram the glacial rivers flowed up and
down over these hills 200 or more feet higher than the valleys to
the north of them, and in Parsonfield and Cornish they crossed
several more.........These branching series often reject valleys of
favorable slopes to climb hills, and are therefore difficult to map.
Delta branches are liable at any point to diverge from the series
one is exploring, and constant watchfulness is required.”
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ridge shape. Individual esker segments in Maine typically range
in length from a few hundred feet to over a mile and can be up to a
hundred feet or more in height. Many eskers are aligned in linear
series (esker systems) that can be traced for great distances on regional maps (Thompson and Borns, 1985a).
A continuation of the Shepards River - Cole Brook esker
system, which extends over 7.5 mi (12 km) and nearly the length
of the west side of the Brownfield quadrangle to the north, occurs as less continuous ridge segments in the northwest and more
continuous ridge segments in the southwest part of the Kezar
Falls quadrangle. This esker system continues south and then
east across the West Newfield quadrangle (Newton, 1997a,b).
Holland (1986) suggested that the esker was formed during an
early phase of deglaciation when ice was still thick, whereas
other ice-contact stratified deposits in the valley were formed
later when ice had thinned.
Elsewhere in Maine, Shreve (1985a,b) claimed that eskers
represent through-flowing systems from end-to-end, with sediments deposited simultaneously within continuously open tunnels. Thus, he argued that the Katahdin esker system in central
Maine could be used to reconstruct hydraulic conditions and ice
profiles for the ice sheet, hence ice thickness for any location
along a flowline. However, Weddle and others (1994) countered
that the Katahdin esker system consists of several distinct segments separated by fans or deltas, thus was not deposited concurrently, but rather was deposited sequentially in segments by
retreating active ice. This latter view is consistent with the deposition of morphosequences and end moraines in New England as
described by Koteff and Pessl (1981).
The Shepards River - Cole Brook - South River - Parsonsfield esker (as seen in the Brownfield, Kezar Falls, and West
Newfield quadrangles, respectively) is not nearly as large or
long as the esker systems in central and eastern Maine and does
not appear to exhibit fans or deltas at segment ends. The segments in this esker system are probably the result of differential
preservation on a topographically variable bedrock floor. With
limited exposures, the question concerning whether this esker
was formed as one contemporaneous feature or deposited sequentially as individual segments is open to discussion. However, the steep longitudinal gradient of this esker might argue for
continuous flow and thick ice to provide the necessary hydrostatic head for meltwater in the ice tunnel to climb southward
over numerous drainage divides.
Ice-Contact Deposits (Pgi)
Figure 1. Equal-area and rose diagrams for till fabric analysis from curvilinear ridge in Great Brook valley (from Davis, in Thompson and others, 1995).

Eskers are long, sinuous ridges of sand and gravel deposited in tunnels beneath or within glacial ice. As the tunnels became choked with sediment and the surrounding ice melted, the
tunnel-filling deposits were left behind with their characteristic

As in the adjacent Hiram and Brownfield quadrangles,
there are extensive areas of sand and gravel whose origins are not
well understood, primarily because of a lack of diagnostic exposures. However, the topographic setting of these sediments indicates deposition in contact with melting glacial ice. These areas
are mapped as undifferentiated ice-contact deposits (Pgi).
Examples of ice-contact sand and gravel deposits occur
near the South River in the southwest part of the quadrangle,
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where the major esker system mapped in the west side of the
Brownfield quadrangle also can be traced sporadically. A few
borrow pits have been dug into these deposits, although most are
inactive and badly slumped at present. Other ice-contact deposits occur in the central to northern parts of the quadrangle, in valleys that are tributary to the Ossipee River.
One fine example of a probable kettle filling is seen in a pit
on the south side of Mudgett Road about 0.5 mi east of North
Parsonsfield. This active pit is cut into a 15-ft (4.5 m) high, 300 ft
(100 m) diameter bump and revealed excellent exposures of
well-stratified and well-sorted fine to medium-grained sands
and pebbly sands along the north-facing wall (between October,
1994, and May, 1995). The coarser sands revealed tabular sets of
graded and reversely graded beds, with ripple cross stratification
and laminated drapes indicating a generally S40E flow direction.
The exposure is capped by 1.5 ft (0.5 m) of fine sand and silt
(loess?). Holland (1986; see K-9 in Appendix) reported that a
few well-defined normal faults were also present, but did not
note whether these faults extended through a loess cap. Faulting
was not visible in October, 1994. The hummocky nature and the
location of the deposit on the southwest side of the upper part of
Great Brook valley could suggest a kame or kame-delta, deposited during the waning phases of deglaciation. However, the excellent sorting and stratification of the fine sandy sediments
might favor deposition as a kettle filling (i.e. small lake). Less
well-stratified very coarse sands, gravel, and till, with boulders
up to 1.5 m diameter, are exposed in the east-facing pit wall. The
till exposed here was described as ice-disintegration moraine by
Holland (1986).
Glacial Lake Effingham Deposits (Ple)
This glacial lake stage was identified by Newton (1997a,b)
on the basis of extensive deposits in the northwest part of the
West Newfield quadrangle. During deglaciation, drainage
northward in the South River valley was blocked by ice, creating
glacial Lake Effingham at an elevation of about 520 ft. This lake
spilled southward through a meltwater channel at the modern
drainage divide between Province and Rock Haven Lakes in the
adjacent West Newfield quadrangle. As ice receded to the north,
a series of deltas and lake bottom sediments were deposited, in
the northwest part of the West Newfield and the southwest part
of the Kezar Falls quadrangle.
Glacial Lake Cedar Mountain Deposits (Plcmd)
This glacial lake was likewise identified by Newton
(1997a,b) from a narrow belt of deposits in the northeast part of
the West Newfield quadrangle. As in the case of glacial Lake
Effingham, northward drainage in the Great Brook valley was
blocked by ice during deglaciation, creating a small glacial lake.
In the Kezar Falls quadrangle, unit Plcmd occupies a very small
area where Route 160 crosses the southern boundary of the
quadrangle.
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Glacial Lake Cornish Deposits (Plcd)
Newton (1997c,d) has demonstrated that a glacial lake
(which he called Lake Cornish) formerly existed in the Ossipee
River valley in the vicinity of Cornish village. This temporary
lake was impounded by glacial sediments choking the Saco
River valley in the eastern part of the Cornish quadrangle. Glacial meltwater flowing down the Ossipee Valley deposited large
quantities of deltaic sediments into Lake Cornish, and the lake
eventually disppeared as it filled with sediment and the drift dam
was eroded downward. The deltaic sand and gravel deposits are
shown on the geologic map as unit Plcd. They extend to the western border of the Kezar Falls quadrangle and reach elevations of
410-420 ft.
Glacial Lake Cornish deposits also underlie many of the
Ossipee Valley stream terrace and flood plain surfaces. The lake
sediments are quite thick in places, and the coarser deltaic deposits have accumulated on top of finer-grained lake-bottom sediments. For example, a test boring in the broad river terrace (Qst)
just west of Porter village penetrated 76 ft (23 m) of mostly lacustrine sand, silt, and clay, which in turn overlies glacial till
(Williams and others, 1987).

Glacial Lake Tenmile Deposits (Plt)
Tenmile River originates at Clemons Pond and flows north
in the northeastern part of the Kezar Falls quadrangle. During the
early stages of glacial retreat from this area, a broad tongue of ice
receding northward in the Saco River valley initially blocked the
lower part of the Tenmile River valley in the southwestern part of
the Hiram quadrangle. This impoundment of meltwater drainage
formed a water body named “glacial Lake Tenmile,” which is
discussed below in the section on glacial history. The sediments
deposited into the two stages of this lake (map units Plt1 and Plt2)
consist mostly of deltaic sand and gravel, although some short
eskers and other fluvial deposits may be included. Unit Plt
formed in contact with decaying ice masses, as shown by numerous swamps, kettles, ice-contact slopes, and knobby topography.
Some of the larger hills that protrude above the glacial Lake Tenmile deposits exhibit characteristics of hummocky moraine. Topographic relief of the Plt deposits indicates that the lake
sediments are up to about 50 ft (15 m) thick.
The Plt deposits are grouped into two morphosequences
based on their elevations. Unit Plt1 reaches elevations up to
about 480 ft, corresponding to an early high level of glacial Lake
Tenmile. Deposits of this stage of the lake extend from the northeastern part of the Kezar Falls quadrangle, across the southeastern part of the Brownfield quadrangle, and east into the Hiram
quadrangle. The lake level in Plt1 time was controlled by a spillway through a rock-walled ravine on the drainage divide at an
elevation of 430 ft between Little Clemons Pond and Jaybird
Pond in the northeastern part of the Kezar Falls quadrangle
(known as “The Notch,” Stone, 1899, p. 259). Unit Plt2 deposits
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have upper surfaces that reach to about 440 ft, indicating a lower
lake level than that for unit Plt1 . The water level fell to this elevation when ice retreat opened a lower spillway for glacial Lake
Tenmile. The probable new outlet was the meltwater channel in
the gap trending east-west, located one mile south of Pequawket
Pond in the Hiram quadrangle. Exposures of deltas built into the
high stage of Lake Tenmile can be seen in gravel pits in unit Plt1
east of Route 160, about 0.5 mi north of Little Clemons Pond.
Unit Plt2 deposits are not present in the Kezar Falls quadrangle.

Ice-Contact Glacial Lake Deltas (Pldi)
Two small ice-contact deltas were built into unnamed glacial lakes in the Kezar Falls quadrangle. One of these deltas is the
Pldi deposit located 0.5 mi west-northwest of Porter village.
This delta was graded to a water level at an elevation of about
520 ft. There is no apparent spillway for a lake at this elevation,
and the delta may have formed in a small ice-marginal pond that
drained eastward across remnant ice in the Ossipee Valley.
The other delta is located near the north edge of the quadrangle, northeast of Rattlesnake Mountain. This delta built
across remnant masses of dead ice, and filled a small glacial lake
that was ponded in front of the receding glacier margin. The lake
drained southward through the notch just east of Rattlesnake
Mountain, at about 630 ft.

Stream Terrace Deposits (Qst)
Glacial lake sediments have been partly eroded as the postglacial Ossipee River cut down to its present level. This downcutting pro duced ter races along the river (unit Qst), at
intermediate elevations between till-covered slopes or Lake
Cornish deltas and the modern flood plain. The material underlying the terraces consists of sand and gravel, in part the remains of
glacial outwash deltas, and in part capped by postglacial river alluvium. Typical river terraces can be seen along the north side of
Route 25 just west of Porter village, and in other places along the
Ossipee Valley. Most of these terraces lie at an elevation of about
385-390 ft. Our attempt to draw longitudinal profiles based on
the elevations of the tops of these terrace segments was inconclusive.
Beach Deposits
Sandy to gravelly beaches on modern Maine lakes generally are formed by waves and currents that rework nearby glacial
deposits, which provide a source for easily eroded sediment to
nourish the beaches. These beaches are not always differentiated
on surficial geologic maps, because they may be very small or
grouped with adjacent sand and gravel deposits of glacial origin.
Small, unmapped beach deposits are found bordering Bickford
and Colcord Ponds in the northwest and Stanley Pond in the
northeast parts of the quadrangle.

Lake Delta (Qld)
Wetland Deposits (Hw)
A small, flat-topped delta has been deposited at the mouth
of the unnamed brook that enters the north end of Colcord Pond.
The age of this delta is unknown. However, it does not appear to
be actively expanding, and it seems unlikely to have been deposited by the small stream that now enters the pond at this location.
The delta probably formed in late-glacial time, at least partly
from glacial meltwater entering Colcord Pond.
Eolian Deposits (Qe)
An area of sand dunes was found on the north side of the
Ossipee River valley, west of Porter village. This deposit consists of clean, well-sorted and stratified sand. The dunes most
likely formed in late-glacial time, as the prevailing winds blew
sand eastward down the valley. Blowout depressions occur locally in the dune field.
Talus Deposits (Qta)
Talus deposits are piles of rock fragments that have accumulated at the bottoms of bedrock cliffs. Most such deposits are
small and have not been shown on the geologic map. An exception is the talus pile on the west end of Stacy Hill in the northcentral part of the quadrangle.

Unit Hw consists of fine-grained and organic-rich sediments deposited in low, flat, poorly drained areas. In the Kezar
Falls quadrangle this unit occurs along streams and in small upland basins. The boundaries of unit Hw were mapped primarily
from aerial photographs, thus are only approximately located
and should not be used rigorously for land-use zoning. Examples
of wetland areas occur near South River in the southwest, Mill
Brook in the central, and Great Brook in the southeast parts of
the quadrangle.
Stream Alluvium (Ha)
Extensive alluvial deposits (unit Ha) have accumulated
during postglacial time on the flood plains of the Ossipee River
and its tributaries. Most of these deposits consist of fine-grained
sediments and organic material that have been carried by floods
onto the low, flat areas next to stream channels. Numerous test
borings in the Saco River flood plain near Fryeburg show that the
alluvium is commonly up to 20 ft (6 m) thick (Thompson,
1999a,b), so deposits of comparable thickness are presumed to
exist in the Kezar Falls 7.5-minute quadrangle along the Ossipee
River. Alluvium also forms sizable ridges (natural levees) where
sediment has piled up adjacent to the Ossipee River.
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GLACIAL AND POSTGLACIAL GEOLOGIC
HISTORY
The following reconstruction of the Quaternary history of
the Kezar Falls 7.5-minute quadrangle is based on the interpretations of surficial earth materials described in this report, as well
as reports for adjacent quadrangles, together with glacial landforms and ice-flow indicators. Thus, our understanding of the
glacial history of this part of Maine continues to improve as additional quadrangle maps are completed.
Glaciation History
We do not know how many episodes of glaciation have affected the Kezar Falls area during the Quaternary. However, the
record preserved in deep-sea sediment cores and polar ice cores
suggest that the world has undergone numerous glacial and interglacial cycles over the past 2.5 million years. Till deposits in
southwestern Maine likely record the most recent (late Wisconsinan) glaciation, and probably also one earlier glacial event.
Deeply weathered lower till found elsewhere in central and
southern New England also has been recognized in southern and
central Maine (Thompson and Borns, 1985b; Weddle and others,
1989; Weddle, 1992).
Data summarized by Stone and Borns (1986) indicate that
the late Wisconsinan Laurentide Ice Sheet expanded south from
Canada and spread across Maine about 25,000 years ago. Over
the next 10,000 years, the ice sheet continued to flow across the
state and reshape the landscape by eroding, transporting, and depositing tremendous quantities of sediment and rock debris. The
combined effects of erosion and deposition have provided many
hills a streamlined shape. Hills in southwestern Maine typically
have long axes parallel to the south-southeastward flow of the
ice. This “landscape fabric” is evident in the shape of hills
throughout the Kezar Falls quadrangle. Also, glacial plucking on
the summits and lee sides of many hills formed steep southeastfacing slopes and cliffs. Examples of stoss-and-lee glacial topography in the Kezar Falls quadrangle include Bald Ledge in
the northwest; Devils Den and Stacy Hill in the north-central,
Rattlesnake Mountain in the northeast; and Churchill, Kezar,
Collomy, and Bickford Hills in the southeast parts of the quadrangle. The late Wisconsinan glaciation not only produced the
stony till deposits that blanket the upland areas of the quadrangle, but also scattered boulders in the direction of glacial transport, with many dumped in areas of hummocky moraine (Phm)
when the ice melted.
Rock debris dragged at the sole of ice sheets polishes and
striates underlying bedrock surfaces. Striations are not easily
recognized in the Kezar Falls quadrangle because they are either
concealed beneath surficial sediment cover, or commonly have
been destroyed by weathering where the coarse-grained bedrock
is exposed at the ground surface, or were not formed in the first
place because of the coarseness or hardness of the bedrock. The
best places to find striations are on ledge surfaces where sedi-
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ment cover only recently has been scraped off, such as along logging roads or where other excavations have reached bedrock. On
glacially smoothed outcrops of coarse granite (pegmatite), fine
striations may be revealed by rubbing a soft pencil across the
rock surface perpendicular to the general ice-flow direction.
Despite metasedimentary bedrock underlying about half of
the Kezar Falls quadrangle, striations were not observed. However, striation measurements from adjacent quadrangles indicate ice- flow di rec tions rang ing from south east to
south-southwest. Azimuths in the range of 145-165o in southwestern Maine, together with streamlined hills having a similar
trend, are presumed to be the product of the main phase of the
most recent (late Wisconsinan) glaciation. Where multiple striation sets have been recorded, and where their relative ages can be
determined, the more southerly striations (170-190o) usually are
younger than the 145-165o striations. This later southward iceflow is believed to have been a late-glacial event resulting from
reorganization of ice divides as the ice sheet thinned and receded
across southwestern Maine (Thompson, 1991, 1995).
The Shepards River - Cole Brook - South River - Parsonsfield esker system can be traced as sporadic deposits in the northwest and more continuously as a ridge in the southwest part of
the Kezar Falls quadrangle. Because of the hydrostatic head required to maintain this system esker system over drainage divides, the esker was probably formed during an early phase of
deglaciation when ice was still thick. Elsewhere in the quadrangle, smaller eskers and other ice-contact stratified deposits in
valleys were probably formed later when ice had thinned.

Recession of the Last Ice Sheet
Radiocarbon ages from fossil mollusks in glaciomarine
sediments in Maine indicate that during the waning phase of the
late Wisconsinan ice sheet, the ice margin receded into central
Maine by about 13,000 14C years ago (Thompson and Borns,
1985a,b; Anderson and others, 1992). The actual calendar ages
for these late-glacial events are perhaps as much as 2000 years
older than the radiocarbon ages (Bartlein and others, 1995);
however, for the purpose of this report, all ages discussed are in
radiocarbon years. The Kezar Falls quadrangle was also probably deglaciated about 13,000 14C years ago, although isolated
masses of stagnant ice may have lingered in valleys. The Saco
River valley to the east was certainly ice-free by 12,000 14C years
ago, based on dated plant remains from a test boring in Fryeburg
(Thompson, 1999a,b). Two sites have been identified for future
sediment coring efforts in an attempt to provide minimumlimiting radiocarbon ages for deglaciation in the area: (1) Chapman Pond in the northeast and Allen Pond in the south-central
parts of the quadrangle. Both of these ponds lie on relatively
higher terrain on the southern, down-ice side of glacially molded
hills, which may be favorable for preservation of an extensive
postglacial record, and also perhaps a pre-late Wisconsinan record (Chris Dorion, 1997, oral communication).

Surficial Geology of the Kezar Falls Quadrangle
In coastal Maine, it is possible to trace ice sheet retreat in
detail because there are hundreds of end moraine segments, submarine fans, and deltas that were deposited at the margin of the
ice sheet during recession in a marine environment. End moraines are relatively uncommon in the interior of southwestern
Maine, but the few that have been found are useful in reconstructing the pattern of deglaciation. The ice-contact sand and
gravel deposits left by meltwater steams flowing into glacial
lakes provide further clues to the history of ice retreat from the
study area. Also, ice-marginal meltwater channels, which are
common in the Kezar Falls and adjacent quadrangles, are useful
for locating ice-margin positions shown on the geologic map.
As the ice sheet receded from the West Newfield quadrangle to the south, glacial lakes were formed that extended into the
southwest corner of the Kezar Falls 7.5-minute quadrangle (glacial Lake Effingham, Newton, 1997a,b) and a very small area in
the southeast part of the quadrangle (glacial Lake Cedar Mountain, Newton, 1997a,b). As the ice sheet began to thin and recede
from the southern part of the quadrangle, a series of cross-valley
moraines were formed in the north-flowing Great Brook valley;
and ice-contact and lacustrine deposits were formed in the South
River valley.
As ice sheet recession continued northward of the Ossipee
River, a thick layer of outwash sediments was deposited along
the Ossipee River valley and its tributaries. This sand and gravel
formed deltas that built eastward and southward into glacial
Lake Cornish. Outwash deposits in the Ossipee River valley
contrast with the ice-contact morphosequences (Koteff and
Pessl, 1981) exhibited along the Saco River valley in the Cornish
(Newton, 1997c,d), Hiram (Thompson and Holland, 1999a,b),
and Brownfield (Davis and Holland, 1997a,b) quadrangles.
Ice-contact sand and gravel deposited by meltwater from
the north probably underlies the floor of Bickford Pond in the
northwest part and the chain of smaller ponds in the northeast
part of the quadrangle. The meltwater spillway for glacial Lake
Tenmile between Little Clemons and Jaybird Ponds is a prominent bedrock notch, through which is squeezed Route 160. This
notch is known as “The Gap” (Stone, 1899, p. 259).
At the same time that Lake Pigwacket was expanding up
the Saco River valley (Thompson, 1999a-d, Thompson and Holland, 1999a,b) in contact with the receding ice sheet, a smaller
glacial lake also formed in the Tenmile River valley, a tributary
to the Saco River valley, in the northeastern part of the quadrangle. Glacial Lake Tenmile was ponded against an ice tongue in
the Saco River valley to the east. The lake initially drained southwestward through a spillway in the northeastern part of the
Kezar Falls quadrangle, with the outflow reaching the Saco
River at South Hiram. At this time, the ice margin that held the
lake at the higher (480 ft) level probably stood at the Plt1 position
shown on the Hiram surficial geologic map (Thompson and Hol-

land, 1999a,b). Subsequent retreat of the ice margin to the Plt2
position allowed glacial Lake Tenmile to drain eastward into the
Saco River valley at a level of about 440 ft, an elevation only
slightly higher than Lake Pigwacket. Thus, the two lakes soon
merged when the ice margin withdrew from the Plt2 position on
the Hiram surficial geologic map. No deposits related to this
younger Plt2 position occur in the Kezar Falls quadrangle.
Postglacial History
Sedimentation continues today on the flood plains of the
Ossipee River, its tributaries, and other modern streams.
Organic-rich deposits have accumulated in wetlands and on lake
bottoms throughout the postglacial period.
Economic Geology
Sand and gravel deposits are abundant in the Kezar Falls
quadrangle. The largest volumes of sand and gravel are concentrated in lowland areas, including the north-south oriented string
of ponds in the northeast and the east-flowing Kezar River valley
in the southern parts of the quadrangle. Numerous borrow pits
already exist in these areas; however, many of them were inactive when the quadrangle was mapped.
Gravel is most likely to be found in the cores of esker
ridges (unit Pge), and the upper parts of glaciolacustrine deltas
(units Plt, Ple, and Plcmd), stream terraces (unit Qst), and icecontact deposits (unit Pgi). The bulk of the deltas underlying
caps of fluvial gravel is most likely to consist of large amounts of
sand. Some of the loose, sandy till deposits (unit Pt) compact
well, and are good fill material. Given proper drainage conditions, till deposits in the quadrangle should be suitable for domestic leach fields.
Most surficial materials in the quadrangle should be fairly
easy to excavate, except for areas with numerous large boulders
(units Phm and some Pt deposits) or occurrences of dense lodge-ment till (“hardpan”). Areas indicated with the thin-drift pattern on the geologic map generally have much bedrock exposure
and commonly only a thin cover of surficial sediments on top of
the bedrock, which could be problematic for drainage and domestic leach fields.
Ground water occurs in both bedrock and surficial sediments. In the Kezar Falls 7.5-minute quadrangle, ice-contact
(Pgi and Pge units), outwash (Qst), and stream alluvium (Ha) deposits on valley floors probably provide the most accessible and
reliable aquifers. Till deposits on ridges generally provide a
lower-yield and less reliable ground-water supply, especially if
the deposits are thin or the summers dry. Ground water may also
be derived from bedrock sources (preferably fractured), but at
considerably more expense and lower reliability.
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APPENDIX: Glossary of geologic terms that may appear in this report.
Ablation till: till deposit formed by release of debris from
melting glacial ice, accompanied by variable amounts of slumping and meltwater action. May be loose and stony, and contain
lenses of washed sand and gravel.
Basal melt-out till: till deposit resulting from melting of
debris-rich ice in the bottom part of a glacier. Generally shows
crude stratification from included sand and gravel lenses.
Clast: pebble-, cobble-, or boulder-size fragment of rock
or other material in a finer-grained matrix (q.v.). Commonly refers to stones in glacial till or coarse-grained water-laid sediments.
Clast-supported: refers to sediment that consists mostly
or entirely of clasts, generally with more than 40% clasts. Usually the clasts are in contact with one another. For example, a
well-sorted cobble gravel.
Delta: a body of sand and gravel deposited where a stream
enters a lake or ocean and drops its sediment load. Glacially deposited deltas in Maine usually consist of two parts: (1) coarse,
horizontal, usually gravelly topset beds deposited in stream
channels on the flat delta top, and (2) underlying, finer-grained,
inclined foreset beds deposited on the advancing delta front.
Deposit: general term for any accumulation of sediment,
rocks, or other earth materials.
Diamicton: any poorly-sorted sediment, containing a
wide range of particle sizes.
Drumlin: an oval-shaped hill, often composed of glacial
sediments, that has been shaped by the flow of glacial ice, such
that its long axis is parallel to the direction of ice flow.
End moraine: a ridge of sediment deposited at the margin
of a glacier. Usually consists of till and/or sand and gravel in
various proportions.

Englacial: occurring or formed within glacial ice.
Eolian: formed by wind action, such as a sand dune.
Esker: a ridge of sand and gravel deposited by meltwater
streams in a tunnel within or beneath glacial ice.
Fluvial: formed by running water, for example by meltwater streams discharging from a glacier.
Glaciolacustrine: refers to sediments or processes involving a lake that received meltwater from glacial ice.
Glaciomarine: refers to sediments and processes related
to the environment where marine water and glacial ice are in
contact.
Holocene: term for the time period from 10,000 years ago
to the present. It is often used synonymously with “postglacial”
because most of New England has been free of glacial ice since
that time.
Ice-contact: refers to any sedimentary deposit or other
feature that formed adjacent to glacial ice. Many such deposits
show irregular topography due to melting of the ice against
which they were laid down, and resulting collapse.
Kettle: a depression on the ground surface, ranging in outline from circular to very irregular, left by the melting of a mass
of glacial ice that had been surrounded by glacial sediments.
Many kettles now contain ponds or wetlands.
Lacustrine: pertaining to a lake.
Late glacial: refers to the time when the most recent continental ice sheet was receding from Maine, approximately
15,000-10,000 years ago.
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Late Wisconsinan: the most recent part of Pleistocene
time, during which the latest continental ice sheet covered all or
portions of New England (approx. 25,000- 10,000 years ago).

Pleistocene: term for the time period between 2-3 million
years ago and 10,000 years ago, during which there were several
glaciations. Also called the “Ice Age.”

Lodgement till: very dense variety of till, deposited beneath flowing glacial ice. May be known locally as “hardpan.”

Proglacial: occurring or formed in front of a glacier.

Matrix: the fine-grained material, generally silt and sand,
which comprises the bulk of many sediments and may contain
clasts (q.v.).
Matrix-supported: refers to any sediment that consists
mostly or entirely of a fine-grained component such as silt or
sand. Generally contains less than 20-30% clasts, which are not
in contact with one another. For example, a fine sand with scattered pebbles.
Moraine: general term for glacially deposited sediment,
but often used as short form of “end moraine” (q.v.).
Morphosequence: a group of water-laid glacial deposits
(often consisting of sand and gravel) that were deposited moreor-less at the same time by meltwater streams issuing from a particular position of a glacier margin. The depositional pattern of
each morphosequence was usually controlled by a local base
level, such as a lake level, to which the sediments were transported.

Quaternary: term for the period of time between 2-3 million years ago and the present. Includes both the Pleistocene and
Holocene.
Striation: a narrow scratch on bedrock or a stone, produced by the abrasive action of debris-laden glacial ice.
Subaqueous fan: a somewhat fan-shaped deposit of sand
and gravel that was formed by meltwater streams entering a lake
or ocean at the margin of a glacier. Similar to a delta (q.v.), but
was not built up to the water surface.
Subglacial: occurring or formed beneath a glacier.
Till: a heterogeneous, usually non-stratified sediment deposited directly from glacial ice. Particle size may range from
clay through silt, sand, and gravel to large boulders.
Topset/foreset contact: the more-or-less horizontal
boundary between topset and foreset beds in a delta (q.v.). This
boundary closely approximates the water level of the lake or
ocean into which the delta was built.

APPENDIX I: Logs of pit exposures in the Kezar Falls 7.5-minute quadrangle
These field observations were initially described by W.R. Holland during 1983 (dates recorded below), and field
checked by P.T. Davis in 1993, 1994, and 1995. However, many paleocurrent measurements made in 1983 could
not be replicated in the 1990s because of slumping during the intervening decade. See materials map (Davis, 1998)
for definition of materials abbreviations; dip and strike orientation data are in degrees.
Pit #: K-1
Location: N of Rte. 25, 0.7 mi W of bridge across Ossipee River,
behind Citgo station
Date: 7/16/83
Dominant textures: s,p,c
Water present in pit? no
Total exposure thickness: about 11'
Is pit active? no
Landform exposed: 380' terrace
Stratigraphy: uniform pebbly sand w/ cobbles; exposure badly
slumped; floor of pit mostly ms, ps, c/s
Bedforms: none seen
Paleocurrents: none measured
Environment of deposition: proglacial fluvial
Structures: none seen
Dominant cobble lithology: granite, schist, clastics, volcanics
Permeability of deposits: moderate
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Pit #: K-2
Location: S of Rte. 25, across Ossipee River from Great Brook
Date: 7/16/83
Dominant textures: fs-ms,ps, c
Water present in pit? some
Total exposure thickness: 11'
Is pit active? yes
Landform exposed: 400' terrace
Stratigraphy: 6' p-c,ms in lower-level pits; 3-5' p-c,b in upper
level
Bedforms: lower 6' (sand) may be foresets
Paleocurrents: apparent foresets dip 31 toward S41E
Environment of deposition: perhaps deltaic
Structures: some ice-contact slumping in lower level
Dominant cobble lithology: granite, prophyritic syenite
Permeability of deposits: moderate to high

Surficial Geology of the Kezar Falls Quadrangle
Pit #: K-3
Location: E of Hubbard Pond, W of Mill Stream, S of Bickford
Pond
Date: 7/16/83
Dominant textures: p-c,s,b
Water present in pit? no
Total exposure thickness: about 10'
Is pit active? slightly (not in 1994)
Landform exposed: outwash terrace
Stratigraphy: 2.5' p-c / 7.5' ms (top of exposure removed)
Bedforms: apparent foresets
Paleocurrents: apparent foresets dip 7 toward S69W
Environment of deposition: fluvial or perhaps deltaic; foreset
dips are very shallow
Structures: none seen
Dominant cobble lithology: granite, schist, volcanics
Permeability of deposits: moderate to high

Pit #: K-5 (Sawyer's Pit)
Location: E of Rte 160, W of Clemons Pond
Date: 7/27/83
Dominant textures: c-b,s,p
Water present in pit? no
Total exposure thickness: 15'
Is pit active? yes
Landform exposed: ice-contact terrace
Stratigraphy: interbedded c-b and ps
Bedforms: at N end of pit, tabular gravel sets w/ planar bedding,
trough sand sets
Paleocurrents: gravels, 26 toward S7W; sands, 18 toward S48E
Environment of deposition: large channel bars in high-energy
fluvial setting, close to ice
Structures: none seen
Dominant cobble lithology: granite, schist, volcanics
Permeability of deposits: high to very high

Pit #: K-4
Location: E of Rte. 160, N of Trafton Pond
Date: 7/27/83
Dominant textures: c-b,p,s
Water present in pit? no
Total exposure thickness: 13'
Is pit active? no
Landform exposed: kame, or perhaps esker segment
Stratigraphy: uniform boulder gravel
Bedforms: none seen
Paleocurrents: none measured
Environment of deposition: ice-contact, englacial
Structures: none seen
Dominant cobble lithology: granite, schist, sandstone, volcanics
Permeability of deposits: high to very high

Pit #: K-6
Location: E of Porterfield Rd, NE of Rattlesnake Mtn.
Date: 7/27/83
Dominant textures: s,st,p,c,b
Water present in pit? no
Total exposure thickness: 16'
Is pit active? yes
Landform exposed: ice-contact terrace
Stratigraphy: 6' interbedded st and fs / 10' p-c
Bedforms: planar, graded beds
Paleocurrents: none measured
Environment of deposition: ice-contact fluvial; silts perhaps are
a kettle-filling
Structures: folds and diapirs
Dominant cobble lithology: granite, schist, volcanics
Permeability of deposits: silts very low, gravels high

Pit #: K-4a
Location: just SE of K-4
Date: 7/27/83
Dominant textures: p-c,s,b
Water present in pit? no
Total exposure thickness: 10'
Is pit active? yes
Landform exposed: kame, or perhaps esker segment
Stratigraphy: 4' c / 6' coarse sandy p
Bedforms: planar bedding in pebble gravel; pebbles imbricated
Paleocurrents: in sand, S75E to S40W; some N65E
Environment of deposition: ice-contact, englacial
Structures: dipping tabular sets of beds may be result of collapse
Dominant cobble lithology: same as K-4
Permeability of deposits: high to very high

Pit #: K-7
Location: about 0.3 mi N of Bickford Pond
Date: 8/17/83
Dominant textures: s,p,c, w/ minor b and st lenses
Water present in pit? no
Total exposure thickness: 13'
Is pit active? y es
Landform exposed: kettled terrace (perhaps fan or delta)
Stratigraphy: interbedded p-c and s
Bedforms: tabular, planar
Paleocurrents: perhaps northerly, but may be collapsed
Environment of deposition: perhaps proglacial fluvial
Structures: none seen other than perhaps collapse
Dominant cobble lithology: granite, volcanics, schist, sandstone
Permeability of deposits: moderate to high
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P. T. Davis
Pit #: K-8
Location: N of Fork Hill, SE of Rattlesnake Mtn.
Date: 8/22/83
Dominant textures: s,p,c with scattered boulders
Water present in pit? no
Total exposure thickness: 15'
Is pit active? yes
Landform exposed: kame (perhaps esker segment or lake sediments)
Stratigraphy: interbedded p-c and ps; some apparent foresets
Bedforms: tabular, planar sets about 1' to 2' thick
Paleocurrents: 22 toward S55E
Environment of deposition: perhaps very small proglacial lake
Structures: one normal fault, diapirs
Dominant cobble lithology: granite, volcanics, schist
Permeability of deposits: moderate
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Pit #: K-9
Location: S side of Mudgett Road, about 0.5 mi E of North Parsonsfield
Date: 9/2/83
Dominant textures: fs-ms, minor p
Water present in pit? no
Total exposure thickness: 13'
Is pit active? yes
Landform exposed: kame or perhaps lake sediments
Stratigraphy: interbedded fs-ms, some ps; about 1.5' of eolian s
on top
Bedforms: t abular sets, graded and reverse-graded beds, laminated fs and st, with fine cross bedding and ripple
drapes
Paleocurrents: inconclusive
Environment of deposition: small proglacial lake (kettle filling)
Structures: normal faults
Dominant cobble lithology: not applicable
Permeability of deposits: low to moderate

